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XLVII.  New analytical Researches vn the Nature of certain 
Bodies, being an Appendix to the Bakerian Lecture for 
18o8. By HuMvnay DAVY, Esq. Sec. R.S.~ Pro~; 
Chem. R. L ~ 
1. Further Inquiries on the Action of Potassium on 
Ammonia, and on the Analysis ~'Ammoniat. 
THE most remarkable circumstances occurring in the ac- 
tion of potassium upon ammonia re the disappearance of 
a certain quantity, of nitrogen, and the conversion of a part 
of the potassium into potash. 
The first qL~ery which I advanced in the last Bakerian 
Leeture~ on this obscure and difficult subject, was whether 
the gas developed in the first part of the process of the ab- 
.~orption of ammonia by potassium is hydrogen, or a new 
~peeies of inflammable a&ifbrm substance, the basis of ni- 
trogen ? 
Experiments made to determine this point have proved, 
as I expected, that the gas differs in no respect from that 
given out during the solution of zinc in sulphurie aeid ; or 
that produced uring the action of potassium on water. By' 
~low. combustion, with oxv..g'en, . . . .  it generates purewater only9 
and Its wei_~ht, m a ease m whmh at was mtxed with at- 
mospherica'~ air, precisely corresponded with that of an 
equal quantity of hydrogen. 
_Another query which I put is, Has nitrogen a metallic 
basis which alloys with the metals employed in the experi- 
ment ? 
This query I cannot answer in so distinct a mamaer; but 
such results as 1 have been able to obtain are negative. 
I have examined the potassium generated in the process. 
It has precisely the sa~ne properties as p9tassium produeed 
in the common experiment of the gun-barrel ; and gives 
the same results by combustion in oxygen, and by the 
action of water. 
In cases in which I had distilled the olive-coloured fu- 
ifible substance in an iron tray, the surf~tce of the tray ap- 
peared much corroded, the metal was brittle, and apl~eared 
*~ From Philosophical Transactions for 1809, Part 11. 
"t" The account of the pri~cipa[ facts respecting the action of potass{ufn on 
ammonia, in this communication, were read before the Royal Society, 
February 2, 1809. The paper was ordered to be printed March 16, 1809. 
,At that time, having' stated to the council that I had siuee made some new 
experiments on thi~ matter, and on the stlbjects discussed in the Bakerla~ 
Lecture for 1808, I received permission to add them to the detail ofth~ 
tormer observations for publicati~n. 
Y 2 crystallized. 
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$40 New analytical Researche~ 
~rystalllzed. I made a solution of it in muriatle acid ; bot 
hydrogen alone was evolved. 
I distilled a q.uant!ty of the fusible substance from nine 
grains of potassium m an iron vessel, which communicated 
ith a receiver containing about 1oo grains of mercury, and 
by a narrow glass tube the gas generated Was made to pass 
through the mercury ; the object of this process was to de- 
tect if any of the same substance as that existing in the 
amalgam from ammonia was formed ; but during the whole 
period of distillation the mercury remained unaltered in its 
appearance, and did not effervesce in the slightest degree 
when thrown into water. 
That the nitrogen which disappears in this' experiment is
tth~olutelv converted into oxygen and hydrogen, and that 
its elemetats are eapahle of being furnished from water, is a 
conclusion of such importance, and so unsupported by the 
general order of chemical facts, tha~ it ought not to be ad- 
mitted, except upon the most rigid and evident experi- 
mental proofs. 
I have repeated the experiment of the absorption of am- 
monia by potassium in trays of platina or iron, and its di- 
stillation in tubes of iron, more than twenty times, and often 
in the presence of some of the most distinguished chemist~ 
in this country; from whose acuteness of observation I 
hoped no source of error could escape. 
The results, though not perfectly uniform, have all been 
of the same kind as those described in page 55". Six grains 
of potassium, the quantity constantly used~ always caused 
the disappearanee of from 10 to 12'5 cubical inches of well 
dried ammonia. From .~'5 to 6 cubical inches of hydrogen 
were produced, a quantity always inferior to that evolved 
by the action of an equal portion of the metal upon water. 
In the distillation from 11 to 17 cubical inches of elastic 
fldid were evolved, and from 1'5 to t '5 grains of potassium 
regenerated. 
The quantity of ammonia in the products, varied from a 
portton that was scarcely perceptible to one-twelfth or one- 
thirteenth of the whole volume of elastic fluid ; and it was 
least in those eases in which the absence of moisture was 
most perfectly guarded against. Under these eireumstance~ 
likewise, more potassium was revived ; and the unabsorb- 
able elastic fluidj and particularly the hydrogen, in smaller 
proportion. 
When the producta of distillation were collected at dlf- 
ferent_periodsj it was uniformly fbund that the proportioa 
Page 9 of our prelent volume. 
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on the lVature of certain Bodies. 241 
of nitrogen to the hydrogen diminished as the process ad- 
vanced. 
The first portivns contained considerably more nitrogen 
in proportion, than the gases evolved during the electriza- 
tion of ammonia, and the last portions less. 
I shallgive the results of an experiment, in which the 
gases produced in distillation were collected in fimr different 
vessels, and in which every precaution was taken to avoid 
sources of inaccuracy. 
The barometer was at 29"8, thermometer 65° Fahrenheit. 
Six grains of potassium absorbed 12 cubic inches of well 
dried ammonta. The metal was heated in a tray of platina, 
and the gas contained in a retort of plate glass." 
3"8 cubical inches of hydrogen were produced. 
The fusible substance was distilled in an iron tube of the 
capacity of 3 cubical inches and half filled with hydrogen, 
the adaptors connected with the mercurial apparatus con- 
tained • 8 Of common air. 
The first portion of gas collected (the heat being very 
slowly raised, and long before it had rendered the vessel 
red,) "equalled 7"5 cubical inches. It contained "6 of am- 
monia. 7 of the residuum, detonated with 4~ of oxygen gas, 
left a residuum of 4. 
The second portion, equal to 3 cubical inches, contained 
no ammonia. 7 .2 measures of it, detonated with 3"8 of 
oxygen, left a residuum of 3"5. 
The third portion was equal to 5 cubical inches ; at this 
time the tube was white hot ; it contained no ammonia ; 
8",5 of it detonated, with 4",5 of oxygen, diminished to 2",5. 
The last portion was a cubical inch and half, collected 
when the treat was most intense. 4"3 measures, with 3"75 
of oxyg.en, left a residuum of 2"8. 
The ~ron tuhe contained, after the experiment, (as was 
ascertained by admitting hydrogen when it was cool,) 2"7 
of gas ; which seemed of the same composition as the last 
portion. The adaptors must have contained "~.of a similar 
gas. 
The tube contained potash in its lowest part, and in its 
upper,part potassimn, which gave by its action upon, water 
1¼ cubical inch of hydrogen. 
As the largest quantity of hydrogen is always produced 
at that period, of the process in which the !)otassium u~t 
be concewed to be regenerated, and in which the gases 
being in the nascent state, its power of action upon them 
would he greatest, it occurred to me, that if nitrogen was 
decor0posed in the operation, there would probai~ly be a 
Y 3 larger. 
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34~ 2Xrew analytical Researches 
larger quantity of it destroyed by the distillation of the fu- 
sible substance, with a fresh quantity of potassium, than 
by the distillation of it in its common state. On this idea 
1 r made several experiments : the results did not differ much 
from each other, and were such as I had expected. I shall 
describe one process made with the same apparatus as that 
which I have just detailed.~Barometer wasat 29".~, ther- 
mometer 70 ~ Fahrenheit. 
Six ~:raius of potassium were employed in an iron tray; 
lO cubical inches of ammonia were absorbed, a small glo- 
bule of metal remained unconverted into the fusible sub- 
stance. A fresh piece of potassium, weighing six~grains~ 
was introduced into the tray. 
The iron tube and the adaptors (having together a capa- 
city equal to 4'3 cubical inches) contained common air. 
The gas was collected in thi:ee portions, there was no ab- 
sorbable quantity of ammonia in either of them. 
The first portion, that produced before the tube became 
red, was eight cubical inches. 10"2.~ of it, detonated with 
3".~ of oxygen, diminished to S. 
The second portion equalled five cubical inches ; 9~- of 
this, with 5 of oxygen, left a residuum of 3k. 
Of the third portion. 2 ct,bieal inches and + came over. 
of it, detonated with .5 of oxygen gas, left a residuum 
of 1"4. 
The iron tube and the adaptors contained, at the end of 
the experiment, as was proved by cooling and the admis- 
sion of hydrogen, ~'3 cubical inches of gas, which appeared 
of the same composition as the third portion. ~early 7 
grains of potassium were recovered. 
A comparison of" these results, with those stated in the 
preceding page, will fully prove, that there is a much smaller 
proportion of nitrooen to the hydrogen, in the case in 
which the olive-coloured substance is distilled with potas- 
sium, than in the other case, and there is likewise a larger 
quantity of potassium converted into potash. 
The loss of nitrogen, and the addition of oxygen to the 
potassium, are sufficiently distinct in both processes; and 
the want of a correspondence between these results, and 
those~f the experiment detailed in page .~5 *, are not grea~er 
than might be expected, when all the circumstances of the 
operation are considered. In the instance in which a 
double quantity of potassium was employed, more potash 
must have been formed from the oxygen of the common 
air in the tubes; and the fusible substane% in pas~ing 
* See page 9 of this volume. 
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on the Nature of certain Bod~es. 34~ 
through the atmosphere, absorbs in different cases different 
• " * " O"  " " quanttttes of oxygen and (~1: moisture : ourm o the mterva]~ 
Of the removal or" tile different portions of gas, likewi,,% 
some gIobu]es are lost. 
In instat~ees when the heat has been more rapidly raised, 
I have generally found more potassium destroyed, and less 
nitrogen in proportion ill tile aeriibrm products. In such. 
eases, likewise, the loss of weight has been much greater; 
the gases have been always clouded, and the adaptors, after 
being exposed to a moist air, emitted a smell of ammonia ; 
from which it seems likely that small quantities of the dark 
gray substance described" in page 50 (~f this volume "~ are 
sometimes carried over undecomoounded in tile operation. 
In some late experiments, I su'bstituted ['or the t:r~n tube, 
a tube of copper, which had been bored from a solid piece, 
and the sides of which were nearly a quarter of an inch in 
thickness. My object in using this tube was not only to 
prevent he heat from being too rapidly communicated to 
the fusible substance, but hkewise t,.) be secure that nome- 
tallic oxide was present ; fl)r though the iron tubes had been 
carefully cleaned, yet still it was possible that some oxide, 
which could not be separated from the welded parts, might 
exist, which of course would occasion the disappearance of 
a certain quantity of potassium. 
I shall give the results of one of the processes, which I 
regard as most correct, made in the tube of copper. The 
barometer was at 30"5 ;thermometer was at 59 ° Fahrenheit. 
The tube contained two cubical inches and halt, and was 
filled with hydrogen. 
Six grains of potassium, which had absorbed 13 cubical 
inches of ammonia in=a copper tray, were employed. 
The adaptors dolmected with the mercurial apparatus and 
the stop-cocks, contained "7 0f atmospherical ir. 
The gas given off was collected in two portions. 
The first portiere ~as equal to 11 cubical inches. It con- 
tained • 8 of ammonia ; 11 of the residuum, detonated with 
8 of oxygen, left 8. 
The second portion equalled e cubical inches. They 
contained no ammonia. Jo of this gas, with 8 of oxygen 
detonated, left a residuum of I0. 
There remained in the tube and adaptors 1" ! cubical inch 
of gas. 
The quantity of hydrogen produced by the action of the 
potassium, which had been regenerated; equalled 4"5 cu- 
bical inches. 
Phil, Mag. vol. xxxlli, page 487~ 
Y4 In 
D
ow
nl
oa
de
d 
by
 [U
niv
ers
ity
 of
 C
ali
fo
rn
ia,
 Sa
n D
ieg
o]
 at
 13
:14
 29
 Ju
ne
 20
16
 
~4~ New analytical Researches 
In this ex~eriment the heat was applied much more slowly 
than in any of those in which the iron tube was used, and 
even at the end of the operation the temperature was little 
more than that of cherry red. 
Ill tile upper part of the stop-cock there was found a 
minute quanuty of gray powder, which gave ammonia by 
the operation of moisture. 
In no ease, in wlfieh I have used the copper tube in like 
processes of slow distillation, has the~e been less than four 
grains of potassium revived ; and the proportion of nitro- 
gen to the hydrogen . . . . . .  i  the gas evolved hits been uniformly 
much greater than m processes of rapid distillation in the 
tubes of iron ; but tl~e whole quantity Of elastic matter pro- 
cured considerably less. 
. Copper has a much stronger affinity for potasslum* than 
~ron. It occurred to me as probable, that this attraction, 
by preventing the potassium, from. rising in vapour at its 
ustial temperature, and hkewzse by the general tendency of 
such combination to ~ive greater den,it~, might occasion a
diminution of its action upon the nitrogen m the nascent 
state. Ammonia has a strong attraction for the oxide of 
cop.per, and it consequently is not unlikely that the fusible 
substance may combine with metallic opper, and that this 
compound may not be entirely destroyed in the distillation. 
And assuming this, it may be conceived that the loss of 
hydrogen partly depends upon some combination of the 
basis 6f ammonia ~ith copper. 
I had a tube, of the capacity of 2k cubical inche,, made 
of ,fought platina, cemented by means of fine gold solder. 
The fusible substance was obtained (as usual fro~ six graint 
of potassium) in a tray of platina, where it was brought in 
contact with ~ large surf:ace of platina wire ; the distillatioB 
was slowly conducted ; but before the. temperature of the 
tube had approached to hat of ignition, ~t dissQlved and 
gave way at the points where it Was soldered, and a violent 
rebus(ion took piaee. Only seven cubical inches of gas 
were collected; but of this, allowing fbr the hydrogen that 
filled the tube, nearly three-fifths were nitrogen. 
I am making preparations for performing the experiment 
in a bored tube made from a single piece of platina, and 
likewise in tubes made of other metals, and I hope to be 
* Copper heated in potassium speedily dissolves, and diminishes its fusl. 
bility. ; but _potassium requiros,_ a white: heat to. enable~ it to combine with 
Iron.. In another experiment, in which I distilled the fusible substance i~ 
an won tray, contained in the copper tube, a considerable quantity of cop. 
perj Chat had been dissolved, was found in the state of powder deposited 
~poa the tray, or loose ha the bottom of the tube. 
abl% 
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on the Nature of certain Bodies. 345 
able, in a short time, to have the honour of laying the re- 
salts before the society. 
I shall make no apology for bringing forward the inves- 
tigation in its present imperfect state, except by stating 
that mv motive for so doing, is the desire of being assisted 
or corrected by the opinions and advice of the learned che- 
mical philosophers belonging to this illustrious body. In 
an investigation ~onnected with ahnost all the theoretical 
arrangements of chemistry, and in operations of so much 
delicacy, it will, I conceive, be allowed, that it is scarcely 
possible to proceed with too much caution, or to multiply 
facts to too great an extent. 
The different phaenomena presentedby the processes of 
distillation in different metallic tubes, may lead to new ex- 
planations of this intricate subject ; and though the facts 
cannot be easily accounted fbr, except on the supposition 
that nitrogen is an oxide, yet till the proporuons and 
weights are distinctly ascertained, the inquiry cannot be 
considered as far advanced ; for in an experiment in which 
the processes are so complicated and delicate, and in which 
the data are so numerous, it is not easy to be satisfied that 
every source of error has been avoided, and that every cir- 
cumstance has been examined and reasoned upon. 
All conclusions on the action of potassium on ammonia, 
are immediately dependent upon the results of the electrical 
analysis of the volatile alkali. In a letter which I received 
in the course of the last month from Dr. Henry, that ex- 
cellent chemist has stated that he conceives I have rather 
under-rated the quantity of nitrogen in ammdnia, accord- 
ing to the proportions given in the Bakerian Lecture for 
1807. This notice has induced me to i'epeat the experi- 
ment, under new circumstances, and I find not the slightest 
reason fbr dot~bting of the entire accuracy of my fbrmer 
results. 
In the new trial, I used mercury which had beenreeently 
boiled in the tube for etectrization ~ the ammonia was in° 
troduced after being long dried by caustic potash, from & 
receiver in which it had not been:generated; and which ad 
likewise been inverted over boiling mercury. The gas left 
no perceptible residuum, when absorbed by water deprived 
of air by boiling. In this process, !5 measures of am- 
monia expanded, so as to fill 27 measures ; 'and the hydro- 
gen by detonation with oxygen, over water ~ freed as much 
as possible from air, proved to be to the nitrogen as 73"8 
to 26"~. In the expenment three explosions were made, 
the oxygen being deficient in the first two ; so that no ni- 
trogen 
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S46 New analytical Researches, &e. 
trogen could have been condensed in the form of nitric 
acid. 
Except when precautions of this kind are employed, as I 
have before noticed, no accurate data can be obtained re- 
~,pecting the proportions of permanent gases obtained from 
ammonia by electricity. 
When the gas is generated and decomposed over the 
~ame mercury, there is always a greater expansion than the 
true one ; and when the mercury is not boiled in thetube, 
and when common water is used, the nitrogen will be al- 
ways over-rated, unless this error is counteracted by an 
opposite rror, that of detonating with an excess of oxy- 
gen *. 
Dr. Henry had the kindness to send me the apparatus, 
in which he conceived, at that time, that he had witnessed 
the formation of water in the decomposition of ammonia 
by electricity, by his ingenious method of applying hygro- 
metrical tests. 
l tried one experiment only with it, and in this there 
seemed to me to be more moisture xhibited in the elastic 
matter after eleetrization than before, when it was cooled 
by the evaporatioh of ether: but on maturely considering 
this question, I do not think that the appearance of mois- 
Iure even offers a decided proof of the existence of loosely 
~ombined oxygen in ammonia. To common hygrometrical 
tests, water must be less sensible in ammonia than in hy- 
drogen or nitrogen, from its tendency to be precipitated ia 
~he,form of alkaline solution, and likewise probably frorn 
its having a stronger adherence to the gas ; and the elastic 
fluid generated, from the increase of volume will be capable 
of containing more aqueous vapour. 
It is not easy to determine, with perfect precision, the 
specific gravity of a~as, so light as hydrogen an&even am- 
monia ; but the lessor weight, which appears to take place 
in :the electrical nalysis of ammonia, cannot, I think, with 
propriety, be referred e~atirely to this circumstance : whether 
the solution that I have ve~uured to give t" be the true one, 
I shalI not, in ~he present state of the inquiry, attempt to 
discuss. 
The question of ammonia being analogous to other sali- 
It will be seen by Dr. Henr~'s letter, [page 869 of our present Num- 
ber, EvxT.] that in repeatlng lais processes, ince this paper was writ- 
ten, he has gained result~ almost precisely the same as those indicated in the 
Ito~.t I and there is every reason to believe, that 100 of ammonia in volume 
uniforml~ become 180, when decomposed by electricity, and that the gas 
prmluee~eonsists n 100 parts of 74 hydrogen and ~6 mtrogen. 
I" Bakeriaa Lecture, 1807~ p. gO. 
fiablo 
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On Ncevia Materna. a4T 
liable bases in its constitution, is determined by the phm~- 
nomena presented by the amalgam from that alkali ; and if 
the conversion of nitrogen into oxygen and hydrogen sho~tld 
be established, it would appear that both hydrogen and ni- 
trogen must be different combinations of ammonium with 
oxygen, or with water. 
[To be eontlnued.] 
XLVII I .  Inq,dry whether Nawia Materntt, with which 
Children are sometimes born, should be attributed to the 
Imagination of the Mother. 
To Mr. Tilloeh. 
SIR, IN looking over a late volume of the Linnean Trans- 
actions, I met with a fact that seems almost o set at rest a 
long disputed physiological question, which tbrmer[v en- 
gaged a considerable share of attention in the philosoi~hieat 
world, but has not hitherto~ as far as I know, been saris, 
faetorily resolved. 
The question to which I allude, is that which refers to 
the share which is be attributed to the imagination of the 
mother in producing the marks which infants are some° 
times born with. by philosophers of a former day, the af- 
firmation of this question ~vas decidedly insisted upon, and 
more than one volume has been filled with reputed instances 
of the effects of the mother's imagination upon her off'- 
spring. In the present day~ too, the whole female world 
still retain a similar belief upon this subject, and almost 
every woman can quote her own or her neighbour's expe- 
rience in support of her opinion. The medical men, how- 
ever, always laugh at their histories, and consider them as 
mere idle tales. 1 was myself or a long time prepossessed 
with the same notion ; hut at length I heard of two or three 
instances of children having been born without limbs or 
with wounds, in consequence of the mother's imagination 
having been violently acted upon ; which almost staggered 
my scepticism. One of these cases was related to me by 
an intelligent friend who had seen the child born with only 
one leg, as well as its mother, who declared her firm be- 
lief, that the cause of this imperfection in ber child was 
violent fright which she experienced from seeing a beggar 
suddenly uncover the wounded stump of his thigh. ~Mv 
friend very closely, ero.ss.questioned this woman ~" and the 
~csuh of his exammatmn was an entire conviction that it 
W~r 
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